SUMMARY The concentrations of ionised calcium ions (Ca' +), total calcium, parathyroid hormone, pH, total protein, albumin, sodium, and potassium were measured in paired fetal and maternal blood from pregnancies at 15 to 24 weeks' gestation. Pure fetal blood samples were obtained fetoscopically.
maternal total calcium, pH, and electrolytes. The fetal total protein and albumin concentrations increased with gestation but were always lower than the equivalent maternal values. The calculated total calcium was 0 23-045 mmol/l (09-1-8 mg/100 ml) higher in the fetal than in maternal blood from the same pregnancy. There were no fetal arteriovenous differences in ionised calcium ions despite higher venous pH.
Calcium metabolism in the pregnant woman and her fetus is a complex process with several intricate and interrelated components.1 As long ago as 1923, Boget and Plass reported that the total serum calcium in the fetus was higher than that of the mother.2 This observation was subsequently confirmed and elaborated on by other investigators, who found that both total and ionised calcium were higher in the fetus.3 6 Data on parathyroid hormone concentrations in the fetus are contradictory, being reported as either low,7 normal,8 or high.9 Reports on calcitonin concentrations are sparse and equally contradictory.6
All existing data, however, are derived from studies on animals, or in man, from blood samples obtained from the umbilical cord at the time of delivery. The technique of fetoscopy, which is used for the diagnosis and treatment of various fetal conditions,10 has given us the unique opportunity to obtain pure fetal blood from second trimester pregnancies (as early as 15 weeks' gestation) and to study the calcium homeostasis in the unstressed normal fetus in utero.
Patients and methods
Fetal and maternal blood, 1 ml and 5 ml, respectively, were obtained from 36 pregnancies undergoing diagnostic fetoscopy at 15 to 24 weeks' gestation. The data used for the determination of the reference valAccepted for publication 5 March 1986 ues were derived from pregnancies in which the diagnostic outcome was normal. reference preparations, including World Health Organisation 79/500. The coefficient of variation between and within assay was never more than 8-9%.
Results Table 2 shows the fetal and maternal blood concentrations (mean (SD)) of total calcium, ionised calcium, total protein, albumin, sodium, and potassium, and the figure shows the individual values of ionised calcium and parathyroid hormone. There was no difference between the sodium or potassium concentrations of the two compartments. Of all the substances measured, the only one that showed a significant change with gestation in the gestational range studied, was albumin in fetal blood (albumin = 0-97 gestation + 0-79; correlation coefficient = 0-57, Although the ionised calcium was higher in fetal than in maternal blood from the same pregnancy (Student's paired t test; t = 2 7, p < 0 05), there was no significant difference in the measured total calcium ( Table 2 ). The calculated total calcium, however (taking into account the lower fetal albumin), was 0-23-0-45 mmol/l (0-9-1-8 mg/100 ml) higher in fetal than in maternal blood from the same pregnancy. The calculated ionised calcium, using the algorithm of MacCleans and Hastings,"4 which incorporates the measured total calcium, pH, and proteins was also higher in the fetal compartment, indicating that fetal plasma proteins have similar binding characteristics to adult plasma proteins. 
